HE mineral analyses of 34 different plant species T were reported by Parker and Truog ( 2 1 )~ in an attempt to show that a relationship exists between the Ca and N contents of plants. However, when the Ca, Mg, and K contents of the plants are calculated on the equivalent basis, the sum of the three cations was more closely related to the N content than was the Ca in all but 8 of the 34 samples reported.
T were reported by Parker and Truog ( 2 1 )~ in an attempt to show that a relationship exists between the Ca and N contents of plants. However, when the Ca, Mg, and K contents of the plants are calculated on the equivalent basis, the sum of the three cations was more closely related to the N content than was the Ca in all but 8 of the 34 samples reported.
There has been considerable interest, in recent years, concerning the cation relationships in plants, but the interrelationships of the different anions among themselves and in relation to cations have generally been neglected. The purpose of this study is to present possible relationships that may exist between cations and anions in plants and to suggest practical applications of these relationships with specific reference to the alfalfa plant.
.
Review of Literature
Prior to the development of the Arrhenius theory of dissociation, the concept existed among plant physiologists that mineral nutrients absorbed by a plant were in the form of salts. On the basis of this concept, the anion and cation content of a plant would be equal.
The development of the dissociation theory of salts has led to the concept of ionic absorption by plants. Considerable disagreement exists among workers as to the nature and mechanism of ion absorption. For example, it is recognized that differential absorption of cations and anions from nutrient solutions will produce a shift in the pH of the substrate. For instance, potassium ions are absorbed more rapidly than the Sod-ions from a solution of KzSOI, resulting in the formation of free acid in the medium. This behavior is considered by some workers to be due to an internal exchange of H ions for K ions and by others as an absorption of KOH (or KHCO,), leaving behind H ions from a dissociated water molecule.
H6ber (13) classifies the above behavior as a "passive exchange," in contrast to "primary absorption," that occurs in vigorously growing and respiring plant systems in which cations and anions are absorbed in approximately equal quantities.
Lundegardh ( I 7) describes a mechanism for anion absorption designated as "anion respiration." In this process anions are absorbed by metabolic processes and cations are either passively attracted or absorbed in an exchange reaction. Both cation and anion absorption processes operate separately.
Regardless of the nature of the mechanism of absorption by mics. In this connection, Ulrich (27) has demo excised roots organic acids appear when catio absorption, and these acids disappear when anio absorption. This mechanism is a good illustratio tem in a state of equilibrium tends to offset a s denly brought to bear upon it.
A study of the data on nitrate versus ammon 22, 24) seems to indicate that organic acids aris nal assimilation of the anionic form of nitrogen acids disappear (or H ions arise) as the result of of the cationic form of nitrogen. The adjustmen concentrations in the plant serve to maint balance of ions. Since a plant does not excrete element must be considered in a study of cation plants and the variation in organic acid conce disregarded.
It should be pointed out that this concept is the views of Thomas and Mack (26) who believ chief functions of cations is to neutralize organ these organic acids which regulate cation equiva plants. On the basis of the importance of nitroge balance, it is logical to expect that a relationsh cations and nitrogen or cations and anions, rath cations and organic acids.
Measurement of total cation and anion abso is almost an impossibility, because of the absorp HCOa-, HSiO,-, and other ions such as Mn++ which are not normally determined during an these ions normally constitute only a small p total cation and anion contents, and if only the elements N , P, S, C1, Na, Ca, Mg, and K are possible to establish trends in cation and anion must also be admitted that it is not possible to in specific instances whether N is absorbed in anionic form. This factor might complicate the Cation and Anion Relationship in So It was initially desired to gain some kn sum and specific concentration of each ions that are absorbed by plants withou distribution of these ions in various pl fortunately, a check of the literature o of plants revealed the fact that most o incomplete. It has been possible, how some results in which the K, Ca, Mg, N contents are reported. It has also been n clude in the summary data the analysis February, 1949 
